Phorbol myristate acetate-induced lung injury: involvement of reactive oxygen species.
Using lucigenin-enhanced chemiluminescence, isolated rat lungs perfused with physiological salt-Ficoll solution were studied to test whether phorbol myristate acetate (PMA)-induced lung injury was mediated by reactive oxygen species (ROS). PMA (0.03 micrograms ml-1) caused small but significant increases in lung ROS levels and pulmonary arterial perfusion pressure (Ppa) but did not induce lung oedema. PMA (0.15 micrograms ml-1) induced lung oedema with large increases in ROS production and Ppa. Superoxide dismutase (SOD) inhibited the increases in ROS, Ppa, and lung oedema. Catalase and dimethylthiourea inhibited lung oedema but did not attenuate the increases in ROS and Ppa entirely. Indomethacin attenuated lung oedema partially but did not inhibit the increases in ROS and Ppa. These data indicate that PMA-induced lung injury is dependent on PMA concentration and ROS are responsible for such lung injury. Thromboxane plays a minor role for PMA-induced lung injury. The different effects of oxygen radical scavengers suggest that different radical species contribute to the increased pulmonary vascular response and lung injury.